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Agenda
Why is it good to specialize the use of Databases?

Relational, Nonrelational, In-memory

Graph, Document, Wide Column

Time-series and Ledger
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What do these completely different 
international agencies, universities, and 
organizations have in common?



Data
The world’s most 
valuable resource is 
no longer oil but data.*

*Copyright: The Economist, 2017, David Parkins

“
”



*Source: Forbes Online; New Vantage Partners - Big Data Executive Survey

85% of business want to be data driven 
but only 37% have been successful. 



Characteristics of modern applications
Internet-scale and transactional

Users: 1M+
Data volume: TB–PB–EB

Locality: Global
Performance: Milliseconds–microseconds
Request Rate: Millions

Access: Web, Mobile, IoT, devices
Scale: Up-down, Out-in

Economics: Pay for what you use
Developer access: Instant API accessSocial mediaRide hailing Media streaming Dating
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1 Break free from 
legacy databases

Move to managed2

ü Save time and cost
ü Remove undifferentiated heavy lifting

Turn data to insights5

ü Better experiences
ü Deeper engagement
ü Efficient processes

Build 
data-driven apps

4

Modernize your 
data warehouse

3

ü Agility
ü Global distribution
ü Performance at scale

ü Increase scale
ü Improve performance
ü Lower cost

ü Better and faster insights
ü Broader access to analytics

How do you build momentum? 
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Modernize your data infrastructure

Get the most value from your data
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Amazon RDS
Managed relational database service with a choice of popular databases

Amazon RDS

Easy to administer

No infrastructure provisioning

No software installation and 
patching

Built-in monitoring

Performant & scalable

Scale with an API call or a few 
clicks

Read replicas for increased 
throughput

Automatic Multi-AZ 
data replication

Automated backup, 
snapshots, and failover

Available & durable Secure and compliant

Encryption at rest and in transit

Network isolation and 
resource-level permissions



How do you scale your relational database to support 
tens of thousands of connections?

Serverless applications 
open and close tens of 

thousands of connections 
within seconds

Leads to longer query 
response times that limit 

application scalability

A database proxy server is 
difficult to deploy, patch, 

and manage



Amazon RDS Proxy 

Supports new scale of serverless application connections

Pools and shares database connections

Preserve connections during database failovers

Manages DB credentials with Secrets Manager and IAM

Fully managed—no provisioning, patching, or management

Amazon
RDS

Proxy

Applications

RDS
Database Instance

Connection Pooling

PREVIEW

NEW

Fully managed, highly available database proxy



Amazon Aurora

Performance 
and scalability

5x throughput of MySQL 

3x throughput of PostgreSQL 

Up to15 read replicas

Scale out reads and writes 
across multiple data centers

Fully managed

Managed by Amazon RDS: 
no hardware provisioning, 
software patching, setup, 
configuration, or backups

Availability 
and durability

Fault-tolerant self-healing storage

Six copies of data across three AZs

Continuous backup to Amazon S3

Single global database with cross-
region replication

Network isolation

Encryption at rest/transit 

Highly secure

MySQL and PostgreSQL compatible relational database built for the cloud

Performance and availability of commercial-grade databases at 1/10th the cost



Generate predictions directly from Aurora queries

Models run in Amazon SageMaker & Amazon 
Comprehend

Use standard SQL, no ML expertise required

Suitable for low-latency, high-volume use cases
Amazon 
SageMaker
ML

Aurora
Database

Athena 
Interactive 
analytics

SQL

Select

From

Where

ML in Aurora and Athena
Bringing machine learning to data developers and data analysts

NEW



>200,000 databases migrated with AWS DMS
More in 2019 than all of 2016-2018 combined



In-memory data store 
and cache for 
microsecond 

response times

Scale writes and 
reads with sharding 

and replicas

AWS manages all 
hardware and software 

setup, configuration, 
monitoring

Fully compatible with 
open source Redis 
and Memcached

Amazon Elasticache



Relational Nonrelational





Artificial Intelligence to teach more than 300 million people

Text-to-speech learning 

Amazon EC2 PyTorch Deep Learning, Amazon Polly, Amazon 
EMR, Amazon EBS, Amazon S3,
DynamoDB: 31B items tracking which language 
exercises completed

Aurora: Primary transactional database for user data

Elasticache: Instant access to common words and phrases



DynamoDB
Nonrelational

NoSQL
Managed Service

Document or
Key - value

Scale any
workload

Fast and steady Access Control
IAM & policies

Event-driven 
programming



Fully managed, highly 
available cache for DynamoDB

Even faster—microsecond latency

Scales to millions of 
requests per second

API compatible

Your applications

DAX

DynamoDB

Performance at scale
DynamoDB Accelerator (DAX)



Build high-performance, 
globally distributed applications

Low-latency reads and writes 
to locally available tables

Multi-region redundancy 
and resiliency

Easy to set up and no 
application rewrites required

Performance at scale
Global tables



© 2020, Amazon Web Services, Inc. or its affiliates. All rights reserved.



Challenge:
Uber Advanced Technologies Group is
working on self-driving technology.

Solution:
Use Amazon Neptune as a graph database 
to process billions of relationships on a 
map and query them in milliseconds.

Ex: Bike and bus lanes, speed limits, traffic 
signs



Relationships enable new applications

Fraud detectionCorrelations of behaviorSocial networks



Navigate a web of global tax policies

“Our customers are increasingly required to navigate a complex web of global tax policies and 

regulations. We need an approach to model the sophisticated corporate structures of our largest 

clients and deliver an end-to-end tax solution. We use a microservices architecture approach for 

our platforms and are beginning to leverage Neptune as a graph-based system to quickly create 

links within the data.”

– Tim Vanderham, chief technology officer, Thomson Reuters Tax & Accounting



Challenges of existing graph databases

Difficult to maintain 
high availability

Difficult to scale Limited support for 
open standards

Too expensive



Neptune
Fully managed graph database

FAST RELIABLE OPEN

Query billions of 
relationships with 

millisecond latency

6 replicas of your data 
across 3 AZs with full 
backup and restore

Build powerful 
queries easily with 

Gremlin and SPARQL

Supports Apache 
TinkerPop & W3C 
RDF graph models

EASY



Why use a document database?

The JSON document model maps naturally to 
application data

Each document can have a different data 
structure and is independent of other documents

Index on any key in a document and run ad hoc and 
aggregation queries across your data set



Use cases for document databases

Mobile

Retail and 
Marketing

User profilesCatalog

Content 
Management

Personalization



Amazon DocumentDB
Fast, scalable, highly available, fully managed MongoDB-compatible database service

Secure and compliant

Simple 
and fully managed

Same code, drivers, and tools 
you use with MongoDB

Millions of requests per 
second, millisecond latency

2x throughput of      
managed MongoDB services

Deeply integrated with 
AWS services



It’s challenging to manage large Cassandra clusters

Specialized expertise to setup, configure, and maintain infrastructure and software

Scaling clusters is time-consuming, manual, and prone to over-provisioning

Manual backups and error-prone restore process to maintain integrity

Unreliable upgrades with clunky rollback and debugging capabilities



Amazon Managed Cassandra Service
Scalable, highly available, and managed Cassandra-compatible database service

No need to provision, configure, 
and operate large Cassandra 
clusters or add and remove 

nodes manually

No servers to manage

Single-digit millisecond 
performance

Scale tables up and down 
automatically based on 

application traffic

Virtually unlimited
throughput and storage

Single-digit millisecond 
performance at scale

Apache 
Cassandra-compatible

Use the same application code, 
licensed drivers, and tools 

built on Cassandra

Simple migration

Simple migration to Managed 
Cassandra Service for 

Cassandra databases on 
premises or on Amazon EC2

PREVIEW

NEW
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Time-series data

What is time-series 
data?
What is special about a 
time-series database?

A sequence of data points
recorded over a time interval 

Time is the
single primary axis
of the data model



Existing time-series databasesRelational databases

Difficult to 
maintain high 

availability

Difficult to scale Limited data 
lifecycle 

management

Inefficient 
time-series data 

processing

Unnatural for 
time-series 

data

Rigid schema 
inflexible for fast 

moving time-series 
data

Building with time-series data is challenging



Amazon Timestream
Fast, scalable, and fully managed time series database

1,000x faster at 1/10th

the cost of relational 
databases

Trillions of daily 
events

Analytics 
optimized for 

time series data
Serverless

Collect fast moving time-
series data from multiple 

sources at the rate of 
millions of inserts per 

second

Capable of processing 
trillions of events daily; the 
adaptive query processing 
engine maintains steady, 
predictable performance 

Built-in analytics for 
interpolation, smoothing, 

and approximation to 
identify trends, patterns, 

and anomalies

No servers to manage; time-
consuming tasks such as 
hardware provisioning, 

software patching, setup, and 
configuration done for you



A history of record keeping

Ancient 
Mesopotamia

—
Cuneiform writing—3500 BC

Double-entry 
accounting

—
First conceived—1494 AD

Ancient 
Egypt 

—
Earliest papyrus writing—2500 BC



Challenges customers face
Building ledgers with traditional databases

Difficult to
manage and scale

Impossible 
to verify

Error prone and 
incomplete

Resource 
intensive

Blockchain approaches

Designed for a 
different purpose

Adds unnecessary 
complexity



Amazon Quantum Ledger Database (QLDB)
Fully managed ledger database
Track and verify history of all changes made to your application’s data

Maintains a sequenced 
record of all changes to your 

data, which cannot be 
deleted or modified; you 

have the ability to query and 
analyze the full history

Immutable

Uses cryptography to 
generate a secure output file 

of your data’s history

Cryptographically 
verifiable

Easy to use, letting you 
use familiar database 

capabilities like SQL APIs for 
querying the data 

Easy to useHighly scalable

Executes 2–3X as 
many transactions as 
ledgers in common 

blockchain frameworks



How Amazon QLDB works 



Amazon S3/Amazon 
S3 Glacier

AWS Glue
ETL & Data Catalog

Lake Formation
Data Lakes

AWS DMS|  Snowball  |  Snowmobile  |  Kinesis Data Firehose  |  Kinesis Data Streams  |  Amazon MSK

Data Movement

Data Lake

Business Intelligence & Machine Learning

AWS Data 
Exchange
Data exchange

NEW
QuickSight
Visualizations

Amazon 
SageMaker
ML

Amazon 
Comprehend
NLP

Amazon 
Transcribe
Speech-to-text

Amazon 
Textract
Extract text

Amazon 
Personalize
Recommendation

Forecast
Forecasts

Amazon Translate
Translation

CodeGuru
(Preview)
Code reviews

Amazon 
Kendra
Enterprise 
search

NEW NEW

Amazon RDS
MySQL, PostgreSQL, 
MariaDB, Oracle, SQL Server, 
Amazon RDS on 
VMware

Aurora
MySQL, PostgreSQL

DynamoDB
Key value, Document

ElastiCache
Redis, Memcached

Neptune
Graph

Timestream
Time Series

Amazon QLDB
Ledger Database

Analytics Databases

Managed 
Blockchain

Blockchain 
Templates

Blockchain

Amazon Managed 
Cassandra Service
Wide column

NEW

Amazon 
DocumentDB
Document

Amazon Redshift
Data warehousing

Amazon EMR
Hadoop + Spark

Kinesis Data Analytics 
Real time

Amazon ES
Operational Analytics

Athena
Interactive analytics

NEW

NEW

NEW

NEW

NEW

AQUA EMR on Outposts

UltraWarm

Amazon RDS Proxy

Amazon RDS on 
Outposts

Broad and deep portfolio, purpose-built for builders

Our portfolio
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Director of Information Technologies and 
Telecommunications of the Ministry of Finance, Investment 
and Administration for the Government of Guanajuato

Government of Guanajuato
AWS Success Case
Rodrigo Durán



Agenda

• Our mission and vision
• Reasons to migrate to the AWS Cloud
• Migration reach
• Our results using AWS
• Future plans with AWS
• Conclusion
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Ministry of Finance, Investment, and Administration 
of the Government of Guanajuato

Our mission: To responsibly administer public 
funds to achieve economic stability, sustainability, 
and development for the State of Guanajuato

Our vision: To be an international leader on 
efficient and responsible administration of the 
treasury.



Reasons to migrate to the AWS Cloud

• Grow and manage a complex infrastructure
• Make the most of limited resources
• Spend within budget
• Manage a non-standardized

infrastructure
• Increase availability

SFA DATA CENTER Information State Platform (PEI)

Data

Data

Data

Data

Data

Data

Data

Data
Data

Voice & 
Data

Voice & Data

REMOTE GOV. 
AGENCIES 
(VPN)

GOV. 
AGENCIES

Remote users
Citizens

LEGISLATIVE
BRANCH

MUNICI-
PALITIES

STATE
TELECOM

NETWORK



Migration reach

• Migrated more than150 servers
• Included core applications that use different databases
• Some of the apps citizens take advantage of:

• Electronic signature
• One site for all available services
• Simpler process for finding auto

emission testing centers
• Distance learning systems
• Access to health systems
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• Faster display of services
• Enhanced security
• Control of infrastructure spending
• Reduced complexity for infrastructure 

management
• Better insights with AWS tools



Future plans with AWS

• Extend our infrastructure to more than 30 government 
institutions 

• Leverage Amazon Connect with the Tourism Ministry
• Use chatbots to provide assistance to the public
• Manage Workloads for the Ministry of Education
• SAP S4/HANA



Conclusion

• With AWS services, the government of Guanajuato is now
serving its citizens faster. In areas where programs need a short
response time, AWS helps our services to meet availability
requirements—while maintaining quality and affordable costs.
On-demand services do not need to be active in the cases of
temporary requests, either.

• AWS tools offers a constant analysis of the services and
provides insights on how to improve public administration
processes.
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Learn Databases with AWS Training and Certification
Resources created by the experts at AWS to help you build and validate database skills

Visit the Learning Path at https://aws.training/Databases

Take the classroom course: Planning and Designing Databases 
on AWS which features AWS expert instructors and hands-on 
activities

25+ free digital training courses cover topics and services 
related to relational and non-relational databases

Validate your expertise with the AWS Certified Database –
Specialty exam



Thank you!
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Screenshot
Place a screenshot behind 
the image of a laptop or 
smartphone to show it on 
a device.

1. Place the screenshot on 
the slide.

2. Use the alignment tools or
Selection Pane to place the 
screenshot behind the device. To 
learn how to access the Selection 
Pane, and for more information 
on how to use the alignment 
tools and change the order of 
objects on the slide, refer to 
slide 39.

3. Resize and/or crop the 
screenshot to fit the device.


